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Amendments to the Abstract: 

A method and system for providing a sinker on a semiconductor device is 
disclosed described . The method and system compris e s includes providing a substrate 
region and providing a buried layer and an epitaxial (EPI) layer over the substrate region. 
The method and system further includes etching a plurality of device structures in the EPI 
layer and providing a slot in the semiconductor substrate that is in contact with the buried 
layer and the substrate region. The method and system finally includes oxidizing the slot 
except at the bottom of the slot and providing metal within the slot. 

In a pref e rr e d embodiment, the int e rconnect consists of a combination of a buri e d 
pow e r buss and int e rconn e ct lay e r that, wh e n e mploy e d prop e rly, provid e s th e following 
advantag e s: 

-k Slott e d m e tal having an oxid e jack e t surrounding it, thus allowing th e 

m e tal to b e conn e cted randomly whil e isolating its e lf from oth e r circuit functions. 

2r. Low interconn e ct sheet resistance available p e r function perform e d. 

^ Low Ron X Ar e a for a giv e n ar e a, wh e r e Ron is th e on r e sistanc e of a 

Bipolar Transistor, or an MOS transistor (wh e n used in a CMOS or BiCMQS 
configuration). 

4 Provid e s an oxid e isolat e d ground strap that is an id e al short to ground. 

Provid e s ground strap throughout th e int e grat e d circuit wh e rev e r isolation 

is r e quir e d betw e en compon e nts. 

& Provid e s a m e taliz e d sink e r for conn e cting the collector of a BiPolar 

transistor to th e buried lay e r, or a metaliz e d drain for conn e cting th e drain to the buried 
lay e r of a CMOS d e vic e ; thus ensuring the low e st coll e ctor or drain resistanc e . 
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7r — — Provid e s a m e taliz e d sinker and ground strap while eliminating th e 
masking and long tim e , high temperatur e isolation diffusion that is in standard 
proc e ssing. 

& Provid e s a m e taliz e d sink e r and ground strap whil e e liminating th e 

masking and long tim e , high t e mp e ratur e sink e r diffusion. 

9-. Wh e n the epitaxial layer is less than 6 microns thick it allows the buri e d 

layer masking to b e e liminated. 

4& Oxid e isolation in place of junction isolation r e sults in low e r l e akag e and 

low e r capacitance thus providing a m e thod for improv e d p e rformanc e of high fr e qu e ncy, 
low pow e r d e vic e s. 

-J4: Low int e rconn e ct sh ee t r e sistanc e that allows for r e duc e d int e rconn e ct RC 

tim e constants and th e r e for e fast e r op e ration. 

Hr. Low interconnect sh ee t r e si s tanc e for high current, high pow e r op e ration 

of int e grat e d circuits. 

4-^ Significant improv e m e nt in h e at transf e r over standard or damasc e n e 

m e thods of m e talization and int e rconn e ct. 

44: R e duc e d current d e nsity in critical parts of th e op e ration of th e int e grat e d 

circuit ov e r standard approaches and other approach e s us e d at this tim e . 

44t — Improv e d e l e ctromigration by an ord e r of magnitude du e to the 
improv e m e nt in h e at tran s f e r and r e duc e d curr e nt d e nsity. 

4-& Elimination of isolation and sinker proc e ss es in int e grat e d circuits. 

Significant r e duction in th e di e size for a giv e n function sinc e th e isolation 

and sinker ar e provided by th e buri e d power buss which is oxid e isolat e d; thus allowing 
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th e isolation and sinker to mov e much closer to other active areas of Bipolar, MOS, 
DMOS, CMOS and passiv e components. 

4& Significant r e duction in d e biasing of e mitt e r, collector, drain in high 

curr e nt applications du e to th e incr e ase of cross s e ction of m e tal through th e us e of this 
buri e d pow e r buss. This results not only in a higher gain in th e s e activ e circuit 
compon e nts, but also wid e r current rang e . 

±9-. Mor e gross di e p e r waf e r du e to th e r e duction of di e siz e and oth e r 

savings. Sinc e d e fect d e nsity is a function of ar e a this approach r e sults in l e ss d e f e cts due 
to th e r e duction in the ar e a of th e di e and higher yield. This combination of mor e di e p e r 
wafer and lower yi e ld loss r e sults in more n e t die per waf e r for a giv e n function when 
using th e buri e d pow e r buss. 

2& Due to improv e m e nt in d e biasing, th e improv e ment in h e at transf e r, and 

th e smaller di e ; the r e sulting di e is viabl e in a smaller package and th e r e for e op e ns up 
n e w mark e ts. 

2-h All th e s e function s and improv e m e nts ar e provid e d by a single masking 

proc e ss that provides th e slots that ar e oxidiz e d and m e taliz e d, whil e dropping proc e ss 
st e ps that ar e num e rous, long in proc e ss tim e , and at high t e mp e ratur e s. This r e sults in an 
int e grat e d circuit proc e ss that is v e ry low in Root Dt (squar e root of th e diffusion 
constant tim e s tim e ). It is a proven fact that process e s carri e d on at lower t e mp e ratur e s 
r e duc e s th e chanc e for d e f e ct introduction and propagation. 

22-. Due to th e improv e d h e at transf e r, di e using this approach are abl e to work 

at high e r power dissipation b e for e being limit e d by s e condary br e akdown. 



7 



Attorney Docket: 2208P 

2$-. Due to th e thick e r m e tal in th e bonding pads th e r e is incr e as e d prot e ction 

against ESD failur e s as w e ll as providing an improved bonding r e liability. 

24-. Th e buri e d pow e r buss is abl e to supply thick low sh ee t r e sistanc e m e tal to 

both th e e mitt e r and coll e ctor on Bipolar pow e r devic e s to prev e nt d e biasing and provide 
low Ron r e sistanc e of th e power output transistor. 
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